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Abstract
Background: Suboptimal maternal health conditions (such as obesity, underweight, depression and stress) and
health behaviours (such as smoking, alcohol consumption and unhealthy nutrition) during pregnancy have been
associated with negative pregnancy outcomes. Our first aim was to give an overview of the self-reported health
status and health behaviours of pregnant women under midwife-led primary care in the Netherlands. Our second
aim was to identify potential differences in these health status indicators and behaviours according to educational
level (as a proxy for socio-economic status) and ethnicity (as a proxy for immigration status).
Methods: Our cross-sectional study (data obtained from the DELIVER multicentre prospective cohort study conducted
from September 2009 to March 2011) was based on questionnaires about maternal health and prenatal care, which
were completed by 6711 pregnant women. The relationships of education and ethnicity with 13 health status
indicators and 10 health behaviours during pregnancy were examined using multilevel multiple logistic regression
analyses, adjusted for age, parity, number of weeks pregnant and either education or ethnicity.
Results: Lower educated women were especially more likely to smoke (Odds Ratio (OR) 11.3; 95 % confidence interval
(CI) 7.6– 16.8); have passive smoking exposure (OR 6.9; 95 % CI 4.4–11.0); have low health control beliefs (OR 10.4; 95 %
CI 8.5–12.8); not attend antenatal classes (OR 4.5; 95 % CI 3.5–5.8) and not take folic acid supplementation (OR 3.4; 95 %
CI 2.7–4.4). They were also somewhat more likely to skip breakfast daily, be obese, underweight and depressed or
anxious. Non-western women were especially more likely not to take folic acid supplementation (OR 4.5; 95 % CI
3.5–5.7); have low health control beliefs (OR 4.1; 95 % CI 3.1–5.2) and not to attend antenatal classes (OR 3.3; 95 %
CI 2.0–5.4). They were also somewhat more likely to have nausea, back pains and passive smoking exposure.
Conclusions: Substantial socio-demographic inequalities persist with respect to many health-related issues in
medically low risk pregnancies in the Netherlands. Improved strategies are needed to address the specific needs of
socio-demographic groups at higher risk and the structures underlying social inequalities in pregnant women.
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Background
Adverse pregnancy outcomes are still very common in
Western countries, including the Netherlands [1, 2].
Suboptimal maternal health conditions (such as obesity,
underweight, stress and depression [3–8]) and health
behaviours (such as smoking, alcohol consumption and
unhealthy nutrition [9–12]) have been associated with
adverse pregnancy outcomes. Suboptimal health condi-
tions and behaviours are consistently found to be more
prevalent among people from lower socio-economic status
–for example as indicated by lower levels of education-
and immigrant status. Such differences are important de-
terminants of health inequalities in general [13, 14] and
during pregnancy [15, 16]. Additionally, pregnancy-related
conditions such as nausea, and pelvic pain, generally con-
sidered normal in pregnancy, may increase depression in
women [17, 18] and could potentially lead to isolation and
decreased social support in some migrant groups [19]. So-
cial inequalities in health conditions during pregnancy
(such as nausea, back pains and pelvic pains) and health
behaviours (such as skipping breakfast and dinner) have
previously had little attention. In order to inform and to
better tailor and target interventions to promote positive
maternal health and pregnancy outcomes, it is important
to gain a better insight into the differences in prevalence
of suboptimal maternal health indicators and behaviours
across social groups.
Suboptimal health and health behaviours may also occur
in pregnant women who are considered low risk from a
medical point of view. In the Netherlands 84.9 % of
women start their pregnancy under the supervision of a
primary care midwife with the assumption that they are
low risk [20]. Women are referred to secondary care if
complications, such as preeclampsia, arise during preg-
nancy. Women with pre-existing risks for complications,
such as diabetes, start their pregnancies in secondary care
under the supervision of an obstetrician [21]. This division
into primary and secondary care makes it possible to focus
research on a relatively similar population without serious
medical complications at the start of pregnancy.
The aims of this paper are to provide an overview of
self-reported health status and health behaviours of
pregnant women in primary care who are living in the
Netherlands and to identify potential differences in
health status and behaviours according to educational
level (as a proxy for socio-economic status) and ethnicity
(as a proxy for immigration status).
Methods
Recruitment and study population
The data for this study were obtained from the DE-
LIVER study (September 2009 – March 2011), a multi-
centre prospective cohort study consisting of 7865 low
risk pregnant women. DELIVER is an acronym for the
Dutch terms Data EersteLIjns VERloskunde, which is
translated as Data Primary Care Midwifery. Details about
the design of the study can be obtained elsewhere [22]. In
brief, twenty midwifery practices distributed throughout
the Netherlands were asked to invite their clients for a
period of twelve months to complete three questionnaires
about various aspects surrounding their pregnancy and
health care (before 35 weeks of pregnancy (questionnaire
1); between 35 weeks and birth (questionnaire 2); after
giving birth (questionnaire 3)). Before the study began,
there was a three-month pilot phase during which the
questionnaires were tested among 710 clients and subse-
quently adjusted if necessary. During the first month of
the study period, the practices invited all their clients in
various stages of their pregnancy and who had just given
birth. In the following months up until the end-date of the
study period, new clients were invited to complete the
questionnaires, which were online or written (usually
starting with questionnaire 1). If the latter part of their
pregnancy and labour fell within the study period, the
women who had completed questionnaire 1 were also in-
vited to complete questionnaires 2 and 3. This resulted in
considerably more respondents who had completed ques-
tionnaire 1 than questionnaires 2 and 3. An additional in-
clusion criterion was understanding at least one of the
following languages: Dutch, English, Turkish or Arabic.
Non-responders were sent written reminders and called
by research assistants if they had not responded within
one week. Telephone interviews were offered to Turkish
and Arabic speaking women who had not responded to
the initial invitation. The overall net response of those
who had completed at least one of the three question-
naires was 62 %. All women who participated in the study
gave their informed consent to their midwives. Ethical ap-
proval was obtained for this study from the Medical Ethics
Committee of the VU University Medical Centre in
Amsterdam on December 9th, 2009 (Ref. 2009/284).
For the current study, we used data obtained from the
first and second questionnaires, as these were the ques-
tionnaires completed during pregnancy. The sample
therefore consisted of women who had either completed
questionnaire 1 only, questionnaire 2 only or both ques-
tionnaires. We included women whose information was
complete about their educational level, ethnicity, age,
parity and number of weeks of pregnancy at the time of
questionnaire completion.
Study measures
As the two questionnaires contained different health-
related questions, cross-sectional analyses were per-
formed on the data of each questionnaire separately.
The variables were categorized into two groups broadly
defined as either ‘health status variables’ or ‘health be-
haviour variables’ (see Table 1).
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Socio-demographic variables
Questionnaires 1 and 2: Respondents were asked to
complete their socio-demographic details only once, irre-
spective of which and how many questionnaires they had
completed. They were asked to indicate their highest com-
pleted educational level. Education was categorized as
‘high’ (college, university or post-graduate education),
‘mid-level’ (secondary school, or mid-level vocational edu-
cation) and ‘low’ (lower vocational education or less). A
variable ‘ethnicity’ was created with the three categories
(‘Dutch’, ‘western ethnic minority’ or ‘non-western ethnic
minority’), according to the definitions of Statistics
Netherlands [23]. Women were considered to be of
western ethnicity if at least one of their parents was born
in North America, Europe (except for Turkey), Oceania,
Japan or Indonesia; women were considered to be of non-
western ethnicity if at least one of their parents was born
in Turkey, Africa, Asia (except for Japan and Indonesia) or
South America. The variables ‘age’, ‘parity’ and ‘numbers of
weeks pregnant’ were included as possible confounders.
Age (derived from date of birth) and current weeks of
pregnancy as reported by respondents, were both continu-
ous variables. The dichotomous variable ‘parity’ was based
on a question asking the respondents how many children
they already had (‘nulliparous’ (no children) vs. ‘multipar-
ous’ (at least one child)).
Health status variables
Questionnaire 1 (before 35 weeks of pregnancy): Re-
spondents were asked to describe their ‘general health’
and ‘daily functioning’ at home, work, and in their free
time with five response options ranging from excellent
to poor. For both questions, we dichotomized these op-
tions into ‘(very) good/excellent’ and ‘mediocre/poor’.
Respondents were asked whether they had any chronic
diseases or disabilities with response options ‘yes’ or ‘no’.
Those who had indicated having a chronic disease were
then asked by means of an open-ended question to re-
port any chronic diseases they had. ‘Weight status’ was
based on self-reported weight and height at the beginning
of pregnancy: ‘underweight’ (<18.5 kg/m2), ‘normal weight’
(18.5–24.99 kg/m2), ‘overweight’ (25–29.99 kg/m2) and
‘obese’ (≥30 kg/m2). The health control beliefs variable
was based on the question to what extent respondents be-
lieved they could control their health by their own behav-
iours. The four response options ranging from ‘very much
so’ to ‘not at all’ were dichotomized into 'very much/quite
a bit’ and ‘hardly/not at all’.
Respondents were asked about their current mobility
(being able to walk) obtained from the validated EuroQol
questionnaire on self-perceived health [24]; the three re-
sponse options were dichotomized into ‘no difficulties’
and ‘some difficulties/bedridden’. Another item from the
EuroQol asked about their current mood and had three
possible response options that were dichotomized into
‘not anxious or depressed’ and ‘somewhat/very anxious or
depressed’. The final EuroQol item used in this study
asked about pain or other complaints and had three re-
sponse options that were dichotomized into ‘no pain or
other complaints’ and ‘some/severe pain or other
complaints’.
Questionnaire 2 (between 35 weeks and birth): Re-
spondents were asked to indicate whether they had
Table 1 The columns show the variables selected from
questionnaire 1 and from questionnaire 2 for our study
Questionnaire 1 Questionnaire 2
(up to 34 weeks of pregnancy) (35 weeks till birth)
N = 6021 N = 3417
Independent variables/potential confounders
Socio-demographic variables: Socio-demographic variables:
- Education - Education
- Ethnicity - Ethnicity
- Age - Age
- Parity - Parity
- No. of weeks pregnant Q1 - No. of weeks pregnant Q2
Dependent variables
Health status variables: Health status variables:
- General health - Health complaints
- Daily functioning - Nausea ≤ 20 weeks
- Mobility - Nausea > 20 weeks
- Pain/other complaints - Fatigue≤ 20 weeks
- Depression/anxiety - Fatigue > 20 weeks
- Chronic disease /handicaps - Dizziness≤ 20 weeks
- Health control beliefs - Dizziness > 20 weeks
- Weight status - Back pain≤ 20 weeks
- Back pain > 20 weeks
- Pelvic pains≤ 20 weeks
- Pelvic pains > 20 weeks
Health behaviour variables: Health behaviour variables:
- Smoking - Antenatal class attendance
- Passive smoking
- Alcohol consumption
- Folic acid supplementation
- Pregnancy planning
- Daily fresh vegetable consumption
- Daily fruit consumption
- Daily hot meal
- Daily breakfast
Women had completed either questionnaire 1, questionnaire 2 or both
questionnaires. The first column contains the variables selected from
questionnaire 1 and the second column contains the variables selected from
questionnaire 2. The questionnaire populations were treated as separate study
populations and analyzed separately
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experienced any health complaints in the first 20 weeks
of pregnancy, leading them to have to take things easy.
This question had response options ‘yes’ or ‘no’. Those
who responded ‘yes’ could indicate in a list of health
complaints (‘nausea’, ‘fatigue’, ‘dizziness’, ‘back pains’, ‘pelvic
pains’ and ‘other’) which complaints they had experi-
enced. Each health complaint was dichotomized into
‘yes’ or ‘no’. If they indicated ‘other’, they were asked to
report which health complaints these were. These health
complaint questions were subsequently repeated for the
period after 20 weeks of pregnancy.
Health behaviour variables
Questionnaire 1 (before 35 weeks of pregnancy): Respon-
dents were asked if they currently smoked with response
options ‘yes, daily’, ‘yes, occasionally’ and ‘no’. The options
‘yes, daily’ and ‘yes, occasionally’ were combined to form
the variable ‘smoking’ with response options ‘yes’ or ‘no’.
Passive smoking, with response options ‘yes’ and ‘no’, was
created from two questions, asking if there was anyone
who smoked in their home and if the respondent herself
smoked. If someone smoked in her home, but the re-
spondent herself did not, this was categorized as ‘yes’
(‘passive smoker’). The response option ‘no’ was desig-
nated to respondents who indicated being non-smokers as
well as having no one who smoked in their homes. Alco-
hol consumption was based on the question asking re-
spondents if they had consumed any alcoholic drink since
knowing they were pregnant, with response options ‘yes’
and ‘no’. Respondents were asked if they had taken/were
taking folic acid due to this pregnancy with response op-
tions ‘yes’ or ‘no’. They were also asked whether their
pregnancy was planned or not, with response options
‘yes’ or ‘no’. Finally, respondents were asked various
questions about their diet: whether or not they con-
sumed fresh vegetables, fruit, and a hot meal, each on a
daily basis, with response options ‘yes’ or ‘no’. They
were also asked how often they ate breakfast per week.
The four possible response options were dichotomized
into ‘daily’ versus ‘not daily’.
Questionnaire 2 (before 35 weeks of pregnancy): Re-
spondents who completed questionnaire 2 were asked if
they had participated or were participating in any ante-
natal classes, with response options ‘yes’ or ‘no’. Examples
of antenatal classes were ‘yoga’, ‘pregnancy gymnastics’ and
educational courses in the Netherlands such as ‘Giving
birth together’.
Statistical analyses
Descriptive statistics of socio-demographic variables were
run for the data pertaining to each questionnaire separ-
ately to give an indication of the representativeness of our
study population compared to the general Dutch popula-
tion. Cross-sectional analyses were carried out on the data
from each questionnaire separately to obtain crude fre-
quencies of health status and health behaviour variables,
according to education and ethnicity. As our respondents
came from 20 different midwife practices, multiple logistic
regression using Generalized Estimating Equations (GEE)
was used for all dichotomous dependent variables to ad-
just for possible correlations within practices. Generalized
Linear Mixed Models (GLMM) was used for the multi-
nomial dependent variable ‘weight status', as this was not
possible with GEE. The association of education (reference
category ‘high’) with each dependent variable was adjusted
for ethnicity, age, parity and number of weeks pregnant.
The association of ethnicity (reference category ‘Dutch’)
with each dependent variable was adjusted for education,
age, parity and number of weeks pregnant. The results
were quantified in odds ratios and 95 % confidence inter-
vals. As this study involved multiple testing and therefore
an increase in the chance of type I errors, we interpreted
small odds ratios with caution and took clinical relevance
into consideration. All analyses were carried out in IBM
SPSS version 20.
Results
The data for 6711 women were used for analyses, with
6021 women responding to questionnaire 1 and 3417 to
questionnaire 2. There was an overlap of 2727 women
between the two questionnaires (see Fig. 1).
Socio-demographics
Questionnaire 1: the average age was 30.4 years (SD 4.6),
45.5 % were nulliparous and 54.5 % were multiparous.
The proportion of highly educated women was 48.8 %,
and the proportion of ethnic minority groups was 16.2 %
(western 7.6 % and non-western 8.6 %). Questionnaire 2:
the average age was 30.8 years (SD 4.5), 46.3 % were nul-
liparous and 53.7 % were multiparous. The proportion
of highly educated women was 52.6 % and the propor-
tion of ethnic minority groups was 13.5 % (western
7.2 % and non-western 6.3 %). Age and parity of both
study samples were comparable to the general popula-
tion who had given birth in the Netherlands in 2010
(average age:31.0 (SD 5.0); nulliparity: 47.5 %, multipar-
ity: 52.5 % [25]). There were more highly educated
women in both samples and fewer women from ethnic
minority groups compared to the general population of
women between 15 and 54 years of age (28.2 % and
22.7 % respectively, 9.6 % western and 13.1 % non-
western) [23]. The median number of weeks of pregnancy
was 19 for questionnaire 1 and 37 for questionnaire 2.
Health status variables (Table 2)
Most women rated their general health and daily func-
tioning positively, with 12.2 % and 19.9 % respectively,
rating these as mediocre or poor. About two thirds of all
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women (65.9 % up to 20 weeks of pregnancy and 68.3 %
after 20 weeks of pregnancy) indicated having health
complaints, of which the most prevalent were pain/other
complaints (52.7 %), fatigue ≤ 20 weeks and > 20 weeks
(44.6 % and 36.7 %), nausea ≤ 20 weeks (39.8 %), and pel-
vic and back pains > 20 weeks of pregnancy (28.3 % and
24.0 % respectively). The ‘other’ complaints up to
20 weeks most frequently mentioned were blood loss,
Braxton Hicks contractions of the uterus, headaches and
psychological problems (eg. stress or depression). The
most frequently mentioned ‘other’ complaints after
20 weeks of pregnancy were Braxton Hicks contractions
of the uterus, heartburn, high blood pressure, water re-
tention and nerve pains such as sciatica.
Almost one third (29.6 %, N = 1667) of women were
overweight or obese at the start of their pregnancy,
20.3 % (1219) had some difficulty walking or were bed-
ridden and 19.9 % (1194) currently felt somewhat to very
depressed or anxious. Having a chronic disease or handi-
cap was reported by 10.1 % (605) of women; the most
frequently mentioned were asthma, thyroid problems,
arthritic diseases (including fibromyalgia), pelvic and
back complaints, psychological problems and inflamma-
tory intestinal complaints.
Health status according to educational level
Low health control beliefs were ten times more likely in
women with low education and almost four times more
likely in those with mid-level education, compared to
those with high education. Obesity was more than twice
as likely in those with low and mid-level education and
depressed mood or anxiety was twice as likely in women
with low and somewhat more likely in those with mid-
level education. Overweight (not including obesity), pains
or other complaints, poor mobility, back pains throughout
pregnancy, chronic diseases or handicaps and mediocre to
poor daily functioning were somewhat more likely in
women of low and mid-level education compared to those
of high education.
Comparable across educational levels were general
health, total health complaints throughout pregnancy, fa-
tigue throughout pregnancy, nausea throughout preg-
nancy, dizziness (≤20 weeks) and pelvic pains (>20 weeks).
Health status according to ethnicity
The health status variable with the largest difference in
ethnic minority groups was health control beliefs, with
non-western ethnic minorities being four times more
likely to have low health control beliefs than those of
Dutch ethnicity. Back pains (≤20 weeks) and nausea
(>20 weeks) were 2.7 times more likely, dizziness
(≤20 weeks) 2.5 times more likely and depression or
anxiety twice as likely in non-western ethnicities. They
were somewhat more likely to rate their general health
as well as their general functioning as mediocre or poor,
to be overweight (BMI 25–29.99), to report having gen-
eral health complaints, back pains (>20 weeks), pain/
other complaints and poor mobility. Western ethnic mi-
norities were somewhat more likely than those of Dutch
ethnicity to report general health complaints, pains/other
complaints, depression or anxiety, nausea (≤20 weeks) and
pelvic pains (>20 weeks).
Western minorities were comparable to those of
Dutch ethnicity with respect to low health control be-
liefs, general health, daily functioning, mobility, chronic
disease or handicaps, all weight categories, fatigue, nau-
sea (>20 weeks), dizziness and back pains throughout
pregnancy and pelvic pains (≤20 weeks). Non-western
Fig. 1 Distribution of respondents who completed questionnaire 1 (Q1) and questionnaire 2 (Q2). The overlapping area between the two oval
circles contains the number of respondents who were both part of the sample who completed Q1, as well as the sample who completed Q2.
*Completed Q1 & Q2, but due to missing data were not included in the analyses of the Q2 sample. **Completed Q1 & Q2, but due to missing
data were not included in the analyses of the Q1 sample
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Table 2 Proportions of unbeneficial health status indicators according to education and ethnicity. Odds ratios and 95 % confidence intervals of health status variables according
to education and ethnicity, adjusted for parity, age and number of weeks pregnant using Generalized Estimating Equations (GEE)
Unbeneficial health status indicators Proportion of
total sample
By educationc By ethnicityb




N (%) N (%) N (%) OR (95 % CI) N (%) OR (95 % CI) N (%) N (%) OR (95 % CI) N (%) OR (95 % CI)
Low Health control Beliefs 908/5996 (15.1) 143 (4.9) 399 (18.5) 3.8 (3.1–4.7) 366 (40.4) 10.4 (8.5–12.8) 641 (12.7) 57 (12.6) 1.1 (0.8–1.4) 210 (41.2) 4.1 (3.1–5.2)
General health Mediocre/poor 733/6000 (12.2) 325 (11.1) 269 (12.4) 1.1 (0.9–1.3) 139 (15.3) 1.3 (1.0–1.7) 581 (11.5) 57 (12.5) 1.1 (0.9–1.5) 95 (18.5) 1.7 (1.3–2.1)
Daily functioning Mediocre/ poor 1191/5998 (19.9) 529 (18.1) 449 (20.7) 1.2 (1.0–1.3)* 213 (23.5) 1.3 (1.0–1.6)* 960 (19.1) 96 (21.1) 1.2 (0.9–1.4) 135 (26.3) 1.4 (1.2 –1.7)
Somewhat/very depressed/ anxious mood 1194/6004 (19.9) 459 (15.7) 464 (21.4) 1.4 (1.2 –1.6) 271 (29.9) 2.0 (1.7–2.3) 915 (18.2) 100 (22.0) 1.3 (1.1–1.6) 179 (34.8) 2.2 (1.7–2.9)
Mobility: some difficulty/bedridden 1219/6004 (20.3) 512 (17.5) 481 (22.2) 1.3 (1.1–1.5) 226 (24.9) 1.3 (1.1–1.6) 968 (19.2) 96 (21.1) 1.2 (0.9–1.5) 155 (30.1) 1.6 (1.3–2.1)
Pains/other complaints 3163/6003 (52.7) 1385 (47.3) 1210 (55.9) 1.3 (1.1–1.5) 566 (62.4) 1.6 (1.4–1.9) 2556 (50.8) 263 (57.9) 1.4 (1.2–1.6) 344 (66.8) 1.7 (1.4–2.0)
Chronic disease 605/6003 (10.1) 249 (8.5) 255 (11.8) 1.5 (1.2 –1.8) 101 (11.1) 1.4 (1.1–1.8) 515 (10.2) 47 (10.4) 1.0 (0.7–1.4) 43 (8.3) 0.7 (0.5–1.0)
Weight statusa
Underweight 189/5640 (3.4) 80 (2.9) 70 (3.5) 1.3 (1.0–1.6) 39 (4.8) 1.9 (1.3–2.6) 153 (3.2) 19 (4.4) 1.4 (0.9–2.2) 17 (3.7) 1.1 (0.5–2.6)
Overweight 1229/5640 (21.8) 534 (19.0) 476 (23.5) 1.4 (1.2–1.6) 219 (27.1) 1.6 (1.4–2.0) 1019 (21.5) 78 (18.3) 0.9 (0.7–1.1) 132 (28.5) 1.4 (1.1–1.8)
Obese 438/5640 (7.8) 139 (5.0) 213 (10.5) 2.4 (1.9–3.0) 86 (10.7) 2.6 (1.8–3.8) 366 (7.7) 35 (8.2) 1.1 (0.8–1.4) 37 (8.0) 1.1 (0.8–1.4)
Health complaints≤ 20 weeks 2197/3332 (65.9) 1144 (65.2) 754 (65.4) 1.0 (0.8–1.2) 299 (70.5) 1.2 (0.9–1.5) 1864 (64.6) 175 (73.8) 1.6 (1.3–2.0) 158 (75.6) 1.6 (1.3–2.0)
Health complaints >20 weeks 2274/3330 (68.3) 1163 (66.3) 818 (70.9) 1.2 (1.0–1.4) 293 (69.3) 1.1 (0.9–1.3) 1955 (67.8) 174 (73.4) 1.4 (1.0–1.8)* 145 (69.7) 1.0 (0.8-1.4)
Nausea ≤ 20 weeks 1327/3332 (39.8) 703 (40.1) 431 (37.4) 0.8 (0.7–1.0) 193 (45.5) 1.1 (1.0–1.3) 1097 (38.0) 121 (51.1) 1.7 (1.4–2.2) 109 (52.2) 1.7 (1.3–2.2)*
Nausea >20 weeks 273/3330 (8.2) 128 (7.3) 103 (8.9) 1.1 (0.9–1.4) 42 (9.9) 1.1 (0.8–1.6) 215 (7.5) 18 (7.6) 1.1 (0.6–1.9) 40 (19.2) 2.7 (1.9–4.0)
Fatigue≤ 20 weeks 1487/3332 (44.6) 817 (46.6) 483 (41.9) 0.9 (0.7–1.0) 187 (44.1) 0.9 (0.7–1.2) 1269 (44.0) 120 (50.6) 1.3 (1.0–1.7) 98 (46.9) 1.1 (0.9–1.5)
Fatigue > 20 weeks 1221/3330 (36.7) 642 (36.6) 425 (36.9) 1.0 (0.9–1.2) 154 (36.4) 1.0 (0.8–1.3) 1046 (36.3) 98 (41.4) 1.2 (1.0–1.5)* 77 (37.0) 1.0 (0.8–1.3)
Dizziness≤ 20 weeks 372/3332 (11.2) 177 (10.1) 135 (11.7) 1.0 (0.8–1.4) 60 (14.2) 1.1 (0.8–1.6) 293 (10.2) 30 (12.7) 1.4 (1.0–1.9) 49 (23.4) 2.5 (1.9–3.2)
Dizziness > 20 weeks 286/3330 (8.6) 130 (17.4) 103 (8.9) 1.2 (0.9–1.5) 53 (12.5) 1.6 (1.2–2.3) 245 (8.5) 14 (5.9) 0.7 (0.4–1.1) 27 (13.0) 1.4 (0.8–2.3)
Back pain ≤ 20 weeks 352/3332 (10.6) 157 (8.9) 135 (11.7) 1.2 (0.9–1.6) 60 (14.2) 1.3 (1.0–1.7)* 274 (9.5) 28 (11.8) 1.4 (0.9–1.9) 50 (23.8) 2.7 (2.0–3.7)
Back pain >20 weeks 799/3330 (24.0) 354 (20.2) 320 (27.8) 1.4 (1.1–1.8) 125 (29.6) 1.5 (1.2–1.8) 666 (23.1) 68 (28.7) 1.4 (1.0–2.0) 65 (31.2) 1.4 (1.1–1.8)
Pelvic pain≤ 20 weeks 466/3332 (14.0) 209 (11.9) 193 (16.7) 1.3 (1.0–1.7)* 64 (15.1) 1.1 (0.8–1.5) 395 (13.7) 33 (13.9) 1.1 (0.8–1.7) 38 (18.2) 1.3 (1.0–1.7)*
Pelvic pain >20 weeks 942/3330 (28.3) 476 (27.1) 348 (30.2) 1.1 (0.8–1.3) 118 (27.9) 0.9 (0.7–1.2) 800 (27.7) 85 (35.9) 1.5 (1.2–2.1) 57 (27.4) 0.9 (0.7–1.2)
Ref: reference category
Odds ratios in bold are significant
aGeneralized Linear Mixed Models (GLMM) used for the multinomial variable weight status
*rounding error: p = <0.05
badjusted for ethnicity, parity, age and number of weeks pregnant













minorities were comparable to Dutch ethnicity in chronic
disease or handicaps, underweight and obesity, fatigue
throughout pregnancy, dizziness (>20 weeks) and pelvic
pains (>20 weeks).
Health behaviour variables (Table 3)
More than half of all women (54.3 %, N = 1812) did
not attend an antenatal class. Regarding nutrition,
18.6 % (1116) of women reported not eating fresh vege-
tables daily, 14.7 % (879) not eating fruit daily, 11.1 %
(666) not having breakfast daily and 3.2 % (189) did not
eat a hot meal daily. The pregnancy was unplanned for
17.6 % (1057) of women.
Smoking was reported by 9.2 % (553) of women and
passive smoking by 5.2 % (285) of non-smoking women.
Folic acid was not taken at all during the current preg-
nancy by 8.6 % (515) of women and an alcoholic drink
was consumed at least once by 11.0 % (659) of pregnant
women.
Health behaviours according to educational level
All health behaviour variables showed at least some dis-
parity across the educational levels. The largest disparity
was seen in smoking, which was 11 times more likely in
low and four times more likely in those of mid-level
education compared to high education. Passive smoking
was seven times more likely in low and three times more
likely in those of mid-level education. Not attending
antenatal classes was 4.5 times more likely in women of
low and twice as likely in those of mid-level education.
Not taking a folic acid supplement was three times more
likely in those of low education and somewhat more
likely in those of mid-level education. Unplanned preg-
nancy, skipping breakfast, no hot meal and no fruit con-
sumption on a daily basis were more likely in women
with mid-level and low education. Alcohol consumption
was less likely in those of mid-level and low education,
compared to those of high education.
The daily consumption of fresh vegetables was com-
parable across educational levels.
Health behaviours according to ethnicity
About half of all health behaviours showed disparities
across ethnic groups. Non-western ethnic minorities
were 4.5 times more likely to not take folic acid supple-
ments, three times more likely to not attend antenatal
classes, twice as likely to have passive smoking exposure,
somewhat more likely to have had an unplanned preg-
nancy than those of Dutch ethnicity. They were also
somewhat less likely to have consumed alcohol during
pregnancy. Western ethnic minorities were somewhat less
likely to have taken folic acid, to attend an antenatal class
and more likely to have had an unplanned pregnancy.
They were slightly more likely to consume fresh vegetables
daily than those of Dutch ethnicity.
Western minorities were comparable to those of
Dutch ethnicity in smoking, passive smoking, alcohol
consumption and daily fruit, hot meal and breakfast
consumption. Non-western minorities were comparable
to Dutch ethnicity in smoking and daily vegetable, fruit,
hot meal and breakfast consumption.
Discussion
Our study aimed to assess the health status and health
behaviours of pregnant women in primary care. Al-
though the vast majority of women rated their general
health as good to excellent, two-thirds of all women in-
dicated having health complaints.
There were many sizable disparities in unbeneficial health
status indicators and health behaviours according to educa-
tional level and ethnicity. In educational level these were
low health control beliefs, obesity and underweight, depres-
sion/anxiety, smoking, passive smoking exposure, no ante-
natal class attendance, no folic acid supplementation,
skipping breakfast daily, unplanned pregnancy and no daily
fruit consumption. In ethnicity these were low health con-
trol beliefs, depression/anxiety, back pain and dizziness
(≤20 weeks), nausea (>20 weeks), no folic acid supplemen-
tation, no antenatal class attendance and passive smoking
exposure.
The most prominent health status indicator showing
differences across both education level and ethnicity was
low health control beliefs. Low health control means
that one believes that health is influenced by causes out-
side of their own control. This perceived lack of control
may be due to the higher rate of detrimental health is-
sues they may experience. Additionally, facing daily
struggles, such as the stresses associated with low in-
come, has been found to negatively influence such con-
trol beliefs [26]; women from more vulnerable groups,
such as those with lower incomes or certain migrant
groups are more likely to have to deal with such daily
struggles [19]. This may reflect the ‘fundamental social
causes’ theory, which posits that as health and illness po-
tentially come more under the control of people through
biomedical knowledge and technology, social inequalities
increase because of the unequal distribution of this con-
trol [27]. An advisory committee for the Ministry of
Health, which was assembled to reduce social inequal-
ities in the Netherlands in 2001 also recognized that in-
dividuals do not have complete control over their health
and health behaviours [28]. In our study, low health con-
trol beliefs may be related to all the other health status
indicators and behaviours in which social inequality is
apparent.
Our study showed that women with lower education
were more likely to be obese or to be underweight.
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Table 3 Proportions of unbeneficial health behaviours according to education and ethnicity. Odds ratios and 95 % confidence intervals of health behaviour characteristics





By educationb By ethnicitya
High (Ref) Mid-level Low Dutch (Ref) Western ethnic minority Non-Western ethnic minority
N (%) N (%) N (%) OR (95 % CI) N (%) OR (95 % CI) N (%) N (%) OR (95 % CI) N (%) OR (95 % CI)
Smoking 553/6002 (9.2) 77 (2.6) 249 (11.5) 4.3 (3.2–5.9) 227 (25.1) 11.3 (7.6–16.8) 454 (9.0) 48 (10.5) 1.3 (0.9–1.7) 51 (9.9) 0.7 (0.5–1.0)
Passive Smoking 285/5449 (5.2) 57 (2.0) 134 (7.0) 3.2 (2.3–4.5) 94 (13.8) 6.9 (4.4–11.0) 207 (4.5) 24 (5.9) 1.4 (0.8–2.2) 54 (11.6) 2.1 (1.5–3.1)
No folic acid supplementation 515/6005 (8.6) 150 (5.1) 183 (8.4) 1.6 (1.2–2.1) 182 (20.1) 3.4 (2.7–4.4) 330 (6.6) 41 (9.0) 1.5 (1.1–2.1) 144 (28.0) 4.5 (3.5–5.7)
Alcohol consumption 659/5995 (11.0) 404 (13.8) 188 (8.7) 0.7 (0.6–0.8) 66 (7.4) 0.6 (0.5–0.9) 568 (11.3) 59 (13.0) 1.0 (0.7–1.6) 32 (6.2) 0.6 (0.3–1.0)*
Unplanned pregnancy 1057/6011 (17.6) 378 (12.9) 423 (19.5) 1.5 (1.3–1.7) 256 (28.3) 2.2 (1.9–2.5) 818 (16.2) 97 (21.3) 1.5 (1.2–1.9) 142 (27.6) 1.5 (1.3-1.9)
No antenatal class attendance 1812/3338 (54.3) 768 (43.6) 713 (61.6) 2.1 (1.8–2.5) 333 (78.5) 4.5 (3.5–5.8) 1518 (52.5) 132 (55.5) 1.4 (1.0–1.9)* 164 (78.5) 3.3 (2.0–5.4)
No daily vegetables 1116/5995 (18.6) 461 (15.7) 467 (21.6) 1.3 (1.0–1.6)* 188 (20.8) 1.2 (1.0–1.5) 948 (18.9) 61 (13.4) 0.7 (0.5–1.0)* 107 (20.8) 1.1 (0.9–1.3)
No daily fruit consumption 879/5996 (14.7) 350 (12.0) 342 (15.8) 1.2 (1.0–1.5)* 187 (20.7) 1.7 (1.3–2.1) 743 (14.8) 60 (13.2) 0.9 (0.7–1.2) 76 (14.8) 0.9 (0.7–1.0)
No daily hot meal 189/5995 (3.2) 74 (2.5) 83 (3.8) 1.6 (1.2–2.2) 32 (3.5) 1.5 (1.1–2.1) 151 (3.0) 20 (4.4) 1.5 (0.8–2.7) 18 (3.5) 1.1 (0.7–1.7)
No daily breakfast 666/5993 (11.1) 209 (7.1) 283 (13.1) 1.7 (1.4–2.0) 174 (19.2) 2.5 (2.1–3.1) 525 (10.4) 47 (10.3) 1.0 (0.7–1.5) 94 (18.3) 1.5 (0.9–2.3)
Ref: reference category
Odds ratios in bold are significant
*rounding error: p = <0.05
aadjusted for ethnicity, parity, age and number of weeks pregnant













Differences in nutritional consumption, physical activity
and meal and smoking patterns are likely to be contrib-
uting causes. Earlier studies have reported the relation-
ship of education with pre pregnancy obesity [29, 30];
reports on socio-demographic factors associated with
pre pregnancy underweight are scarce, however, possibly
due to underweight not being considered a real health
issue in high income countries. Women of mid and low
education as well as non-western ethnic minority more
frequently reported pains or other complaints, poor mo-
bility and especially back pains, which are similar to the
findings of other studies and may be associated with oc-
cupation type [31].
In our study, the most prominent health behaviours
with educational disparities were smoking, followed by
passive smoking, which is in line with previous studies
[32, 33]. Smokers with higher education are more likely
to stop smoking, upon finding out they are pregnant
[34] leading in turn to more disparity in smoking.
Smoking during pregnancy may be an important medi-
ator between low education and various adverse peri-
natal outcomes [35, 36]. Major health gains may
therefore be achieved by making smoking cessation a
priority in perinatal health promotion.
Our study also showed inequalities in antenatal class
attendance, possibly reflecting earlier findings that lower
educated groups and immigrants are less likely to seek
(extra) health care [31, 37, 38]. They may be missing an
opportunity to be exposed to maternal health promotion
and to be in contact with other pregnant women for so-
cial support, which in turn is associated with pregnancy
outcomes [39].
Similar to our study, earlier studies have reported the
relationship of educational level with health behaviours
during pregnancy such as folic acid supplementation
[40], unplanned pregnancy [41] and daily fruit consump-
tion (22). Skipping breakfast was also more likely in
those of lower education in our study and may be a
proxy for other factors associated with those groups.
The only health behaviour more favourable among both
lower educated and non-western ethnic minority women
was no alcohol consumption. A higher mean alcohol in-
take among higher educated people in the Netherlands
has also been reported for the general population [42].
Awareness of social inequalities in health has been
present for decades, and although efforts carried in the
Netherlands have made progress in reducing the gap
between social groups in general [13], our findings
confirm that social inequalities in health continue to
persist in pregnancy. Theories proposed for this per-
sistence of health inequalities include inadequate in-
come redistribution, health inequalities being more
related to immaterial factors such as cultural factors,
and people of higher socio-economic status benefiting
relatively more from improvements in healthcare than
people of lower socio-economic status [43].
As pregnancy may be the only time that many women
have regular contact with health care providers, such as
midwives, this is an opportunity to help increase the
quality of life for women and their families beyond the
care of their pregnancies. A report entitled ‘A Good Be-
ginning’ (2010) written by an advisory committee for the
Ministry of Health in the Netherlands to improve peri-
natal health and reduce inequalities, underlined the im-
portance of screening women for risks related to
poverty, lifestyle and psychosocial factors besides med-
ical risks [44]. A greater understanding by prenatal
health care providers of the non-medical risks of adverse
pregnancy outcomes may benefit those social groups at
greater risk. Continued training in cultural differences,
assessing and responding to different levels of health lit-
eracy in clients, building empathic and trusting relation-
ships, conveying to clients a sense of personal control
over their health, and keeping up-to-date with research
on health and health promotion, may help to reduce
health inequalities [37, 45–47]. Additionally, increased
strategies should be employed to target the social deter-
minants of health inequality, such as forming stronger
relationships with other relevant branches in housing,
employment, social work and working in multidisciplin-
ary teams with other health fields such as nutrition and
physiotherapy [45, 47].
Limitations and strengths
While interpreting the findings, we acknowledge some
limitations. Health status and behaviours were self-
reported in this study, and bias may have occurred if
women provided socially desirable answers despite know-
ing their contributions would be made anonymous. Our
study also had relatively more respondents of high educa-
tion and of Dutch ethnicity than the general population of
pregnant women in the Netherlands. There were enough
respondents, however, to be able to identify differences be-
tween the various socio-demographic groups. We also
divided ethnic minority groups into western and non-
western, which does not do justice to differences between
first and second-generation minority groups or between
specific ethnic groups.
Including the relationships of various health indicators
with pregnancy outcomes may have been illustrative;
however, due to the large number of variables, we chose
to focus on the maternal health indicators during preg-
nancy. Similarly studying how various health issues are
related to each other and to socio-demographics was
also beyond the scope of this study. Studies have found
that those believing in destiny (related to having low
health beliefs), for instance, are more likely to smoke
during pregnancy [48] and not to take folic acid [49].
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The role of health control beliefs could be elucidated fur-
ther by mediation analyses. Our study, therefore, however,
hopes to lay a foundation for more research into these
complex interactions of socio-demographics and health
issues.
The main strengths of our study lie in the large study
population recruited throughout the Netherlands and
the broad range of health indicators. As all women were
starting out in prenatal primary care, our study enabled
us to provide an insight into potential health gains to be
achieved in uncomplicated pregnancies.
Conclusions
Our study shows notable differences between women of
low, mid and high levels of education, as well as between
women from non-western ethnic minority groups and
Dutch ethnicity in a wide range of health issues during
pregnancy, such as low health control beliefs, smoking,
no antenatal class attendance, no folic acid supplementa-
tion, depression or anxiety, obesity, underweight, skip-
ping breakfast daily and back pains. Improved strategies
are needed to address the specific needs of socio-
demographic groups at higher risk and the structures
underlying social inequalities in pregnant women.
Competing interests
The authors declare no competing interests.
Authors’ contributions
RB played a role in the design and concept, performed all statistical analyses,
and wrote the draft versions incorporating all subsequent edits. JM, StV, EKH
and JB contributed to the design of the study and paper and provided
statistical advice, substantial edits and critical reading of the written paper.
TK played a leading role in the design of the DELIVER Study and acquisition
of data and provided critical reading of the written paper. All authors
approved the final version to be published.
Acknowledgements
We would like to acknowledge Evelien Spelten for her role as one of the
project leaders of the DELIVER study, Monique Pereboom for her
contribution to the recruitment of midwife practices and respondents, and
Myrte Westerneng for her contribution to preparing and managing the data.
We are also thankful to all the midwives and pregnant women who
participated in the DELIVER study.
Author details
1Department of Midwifery Science, AVAG and the EMGO Institute for Health
and Care Research, VU University Medical Centre, P.O. Box 70571007MB,
Amsterdam, The Netherlands. 2Department of Epidemiology and Biostatistics
and the EMGO Institute for Health and Care Research, VU University Medical
Centre, P.O. Box 70571007MB, Amsterdam, The Netherlands. 3McMaster
University, 1280 Main St. W., MDCL 2210, Hamilton, ON L8S 4 K1, Canada.
Received: 28 March 2015 Accepted: 2 October 2015
References
1. Schaaf JM, Mol BW, Abu-Hanna A, Ravelli AC. Trends in preterm birth:
singleton and multiple pregnancies in the Netherlands, 2000–2007. BJOG.
2011;118(10):1196–204.
2. de Graaf JP, Ravelli AC, Wildschut HI, Denktas S, Voorham AJ, Bonsel GJ,
et al. Perinatal outcomes in the four largest cities and in deprived
neighbourhoods in The Netherlands. Ned Tijdschr Geneeskd.
2008;152(50):2734–40.
3. Cnattingius S, Villamor E, Johansson S, Edstedt Bonamy AK, Persson M,
Wikstrom AK, et al. Maternal obesity and risk of preterm delivery. JAMA.
2013;309(22):2362–70.
4. Li D, Liu L, Odouli R. Presence of depressive symptoms during early
pregnancy and the risk of preterm delivery: a prospective cohort study.
Hum Reprod. 2009;24(1):146–53.
5. Shapiro GD, Fraser WD, Frasch MG, Seguin JR. Psychosocial stress in pregnancy
and preterm birth: associations and mechanisms. J Perinat Med. 2013;41(6):631–45.
6. Hinkle SN, Sharma AJ, Kim SY, Schieve LA. Maternal prepregnancy weight
status and associations with children’s development and disabilities at
kindergarten. Int J Obes (Lond). 2013;37(10):1344–51.
7. Luoma I, Kaukonen P, Mantymaa M, Puura K, Tamminen T, Salmelin R.
A longitudinal study of maternal depressive symptoms, negative
expectations and perceptions of child problems. Child Psychiatry Hum Dev.
2004;35(1):37–53.
8. Sebire NJ, Jolly M, Harris J, Regan L, Robinson S. Is maternal underweight
really a risk factor for adverse pregnancy outcome? A population-based
study in London. BJOG. 2001;108(1):61–6.
9. Jaddoe VW, Troe EJ, Hofman A, Mackenbach JP, Moll HA, Steegers EA, et al.
Active and passive maternal smoking during pregnancy and the risks of low
birthweight and preterm birth: the Generation R Study. Paediatr Perinat
Epidemiol. 2008;22(2):162–71.
10. O’Leary CM, Bower C. Guidelines for pregnancy: what’s an acceptable risk, and
how is the evidence (finally) shaping up? Drug Alcohol Rev. 2012;31(2):170–83.
11. Barger MK. Maternal nutrition and perinatal outcomes. J Midwifery Womens
Health. 2010;55(6):502–11.
12. Waterland RA, Jirtle RL. Early nutrition, epigenetic changes at transposons
and imprinted genes, and enhanced susceptibility to adult chronic diseases.
Nutrition. 2004;20(1):63–8.
13. Bleich SN, Jarlenski MP, Bell CN, LaVeist TA. Health inequalities: trends,
progress, and policy. Annu Rev Public Health. 2012;33:7–40.
14. Stronks K, Snijder MB, Peters RJ, Prins M, Schene AH, Zwinderman AH.
Unravelling the impact of ethnicity on health in Europe: the HELIUS study.
BMC Public Health. 2013;13:402-2458-13-402.
15. de Graaf JP, Steegers EA, Bonsel GJ. Inequalities in perinatal and maternal
health. Curr Opin Obstet Gynecol. 2013;25(2):98–108.
16. Poeran J, Maas AF, Birnie E, Denktas S, Steegers EA, Bonsel GJ. Social
deprivation and adverse perinatal outcomes among Western and non-Western
pregnant women in a Dutch urban population. Soc Sci Med. 2013;83:42–9.
17. Kramer J, Bowen A, Stewart N, Muhajarine N. Nausea and vomiting of
pregnancy: prevalence, severity and relation to psychosocial health. MCN
Am J Matern Child Nurs. 2013;38(1):21–7.
18. Van De Pol G, Van Brummen HJ, Bruinse HW, Heintz AP, Van Der Vaart CH.
Pregnancy-related pelvic girdle pain in the Netherlands. Acta Obstet
Gynecol Scand. 2007;86(4):416–22.
19. Renzaho AM, Oldroyd JC. Closing the gap in maternal and child health: a
qualitative study examining health needs of migrant mothers in
Dandenong, Victoria, Australia. Matern Child Health J. 2014;18(6):1391–402.
20. Stichting Perinatale Registratie Nederland (Netherlands Perinatal
Registry), 2013. http://www.perinatreg.nl/uploads/150/153/PRN_
jaarboek_2013_09122014.pdf.
21. Verloskundig Vademecum 2003: Koninklijke Nederlandse Organisatie van
Verloskundigen (KNOV), Landelijke Huisartsen Vereniging (LHV), Nederlandse
Vereniging voor Obstetrie en Gynaecologie (NVOG). http://www.knov.nl/
uploads/knov.nl/knov_downloads/769/file/Verloskundig%20Vademecum
%202003.pdf.
22. Mannien J, Klomp T, Wiegers T, Pereboom M, Brug J, de Jonge A, et al.
Evaluation of primary care midwifery in The Netherlands: design and rationale of
a dynamic cohort study (DELIVER). BMC Health Serv Res. 2012;12:69.
23. Statistics Netherlands 2010: http://statline.cbs.nl/StatWeb/publication/?DM=
SLNL&PA=71822NED&D1=0&D2=l&D3=0,4-5&D4=0-4&D5=a&D6=0&D7=
9&HDR=T,G2,G1,G5,G6&STB=G4,G3&VW=T.
24. EuroQol Group: EuroQol–a new facility for the measurement of health-related
quality of life. Health Policy. 1990;16(3):199-208.
25. Stichting Perinatale Registratie Nederland (Netherlands Perinatal Registry), 2010.
http://www.perinatreg.nl/uploads/150/149/Jaarboek_Zorg_in_Nederland_2010_
Tabellen_28022014.pdf.
26. Ryon HS, Gleason ME: The Role of Locus of Control in Daily Life. Pers Soc
Psychol Bull. 2014;40(1):121-31.
27. Link BG, Phelan J. The social shaping of health and smoking. Drug Alcohol
Depend. 2009;104 Suppl 1:S6–10.
Baron et al. BMC Pregnancy and Childbirth  (2015) 15:261 Page 10 of 11
28. Programmacommissie Sociaal-Economische Gezondheidsverschillen (SEGV)
Tweede fase (Program Committee on Socioeconomic Health Differences (SEGV):
Second phase). Sociale-economische gezondheidsverschillen verkleinen:
eindrapportage en beleidsaanbevelingen van de Programmacommissie
SEGV_II (Reducing socialeconomic health differences: final report and policy
recommendations of the Program Committee SEGV _II). Den Haag:
ZorgOnderzoek Nederland. 2001. http://documenten.ggd-amsterdam.nl/
notapreventiefverbinden/GerLit18.pdf.
29. Edvardsson K, Lindkvist M, Eurenius E, Mogren I, Small R, Ivarsson A.
A population-based study of overweight and obesity in expectant parents:
socio-demographic patterns and within-couple associations. BMC Public
Health. 2013;13:923-2458-13-923.
30. Sutherland G, Brown S, Yelland J. Applying a social disparities lens to obesity in
pregnancy to inform efforts to intervene. Midwifery. 2013;29(4):338–43.
31. Juhl M, Andersen PK, Olsen J, Andersen AM. Psychosocial and physical work
environment, and risk of pelvic pain in pregnancy. A study within the Danish
national birth cohort. J Epidemiol Community Health. 2005;59(7):580–5.
32. Lanting CI, van Wouwe JP, van den Burg I, Segaar D, van der Pal-de Bruin KM.
Smoking during pregnancy: trends between 2001 and 2010. Ned Tijdschr
Geneeskd. 2012;156(46):A5092.
33. Aurrekoetxea JJ, Murcia M, Rebagliato M, Fernandez-Somoano A, Castilla AM,
Guxens M, et al. Factors associated with second-hand smoke exposure in non-
smoking pregnant women in Spain: self-reported exposure and urinary
cotinine levels. Sci Total Environ. 2014;470–471:1189–96.
34. Lu Y, Tong S, Oldenburg B. Determinants of smoking and cessation during
and after pregnancy. Health Promot Int. 2001;16(4):355–65.
35. van den Berg G, van Eijsden M, Vrijkotte TG, Gemke RJ. Educational
inequalities in perinatal outcomes: the mediating effect of smoking and
environmental tobacco exposure. PLoS One. 2012;7(5):e37002.
36. Cnattingius S. The epidemiology of smoking during pregnancy: smoking
prevalence, maternal characteristics, and pregnancy outcomes. Nicotine Tob Res.
2004;6 Suppl 2:S125–40.
37. Akhavan S. Midwives’ views on factors that contribute to health care
inequalities among immigrants in Sweden: a qualitative study. Int J Equity
Health. 2012;11:47-9276-11-47.
38. Fabian H, Radestad I, Rodriguez A, Waldenstrom U. Women with non-Swedish
speaking background and their children: a longitudinal study of uptake of care
and maternal and child health. Acta Paediatr. 2008;97(12):1721–8.
39. Elsenbruch S, Benson S, Rucke M, Rose M, Dudenhausen J, Pincus-Knackstedt MK,
et al. Social support during pregnancy: effects on maternal depressive symptoms,
smoking and pregnancy outcome. Hum Reprod. 2007;22(3):869–77.
40. Timmermans S, Jaddoe VW, Mackenbach JP, Hofman A,
Steegers-Theunissen RP, Steegers EA. Determinants of folic acid use in early
pregnancy in a multi-ethnic urban population in The Netherlands: the
Generation R study. Prev Med. 2008;47(4):427–32.
41. Wellings K, Jones KG, Mercer CH, Tanton C, Clifton S, Datta J, et al. The
prevalence of unplanned pregnancy and associated factors in Britain:
findings from the third National Survey of Sexual Attitudes and Lifestyles
(Natsal-3). Lancet. 2013;382(9907):1807–16.
42. Rijksinstituut voor Volksgezondheid en Milieu, Bilthoven: Gezondheid en
Determinanten (Health and Determinants).2010. http://www.vtv2010.nl/
object_binary/o9228_RIVM02-Gezondheid-en-determanten-VTV-2010.pdf.
43. Mackenbach JP: The persistence of health inequalities in modern welfare
states: the explanation of aparadox. Soc Sci Med. 2012;75(4):761-69.
44. Advies Stuurgroep Zwangerschap en Geboorte (Advisory Committee on
Pregnancy and Childbirth). Een goed begin; veilige zorg rond
zwangerschap en geboorte (A good beginning; safe care during pregnancy
and birth). 2009. http://www.goedgeboren.nl/netwerk/Multimedia/Get/641.
45. Lazenbatt A, Orr J, Bradley M, McWhirter L, Chambers M. Tackling
inequalities in health and social wellbeing: evidence of 'good practice' by
nurses, midwives and health visitors. Int J Nurs Pract 2000,6(2):76-88.
46. Macabasco-O'Connell A, Fry-Bowers EK: Knowledge and perceptions of health
literacy among nursing professionals. J Health Commun . 2011;16 Suppl 3:295-307.
47. Aquino MR, Edge D, Smith DM: Pregnancy as an ideal time for intervention
to address the complex needs of black and minority ethnic women: views
of British midwives. Midwifery. 2015;31(3):373-379.
48. Ashford KB, Rayens MK: Ethnicity, Smoking Status, and Preterm Birth as
Predictors of Maternal Locus of Control. Clin Nurs Res. 2013;24(2):172-87.
49. Bodecs T, Horvath B, Szilagyi E, Diffellne Nemeth M, Sandor J: Association
between health beliefs andhealth behavior in early pregnancy. Matern Child
Health J. 2011;15(8):1316-1323.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Baron et al. BMC Pregnancy and Childbirth  (2015) 15:261 Page 11 of 11
